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CHRIS MULHOLLAND PGY-4

PATELLOFEMORAL
DISFUNCTION

PATELLOFEMORAL DYSFUNCTION

PATELLOFEMORAL DYSFUNCTION
▸ Broad list of acute and chronic disorders,
▸ in 1998 Holmes and Clancy sought to subcategorize
and define anterior knee pain into subgroups to guide
ddx and treatment [13]
▸ Patellofemoral Instability

▸ Patellofemoral Pain with Malalignment
▸ Patellofemoral Pain without Malalignment

PATELLOFEMORAL INSTABILITY

PATELLOFEMORAL INSTABILITY (SUBLUXATION
AND DISLOCATION)
▸ Anatomy

▸ Epidemiology
▸ MOI

▸ Diagnosis and Acute management
▸ Surgery versus conservative treatment

▸ Indications for Referral
▸ Conservative Management

PATELLOFEMORAL DYSFUNCTION

ANATOMY
▸ Dynamic Stabilizers
▸ Balance of VMO and VL
▸ Static Stabilizers
▸ MPFL primary [1]
▸ originates between medial epicondyle of femur
and adductor tubercle, superior to MCL origin [2]

▸ primary function 0-30 degrees flexion [3]
▸ Trochlear groove and medial/femoral condyles
▸ function primarily at higher degrees of flexion

PATELLAR INSTABILITY

EPIDEMIOLOGY
▸ Usually cutting or pivoting sports or dancing
▸ annual incidence 23-42/100,000 person years
▸ Females 10-17 y.o. have highest risk
▸ Overall annual risk F=M with average age of first
dislocation 18-21 [4]
▸ re-dislocation rate is about 30%
▸ risk factors include: skeletal immaturity, trochlear
dysplasia, patella alta, history of contralateral
dislocation [5,6]

PATELLAR INSTABILITY

MECHANISM OF INJURY
▸ Traumatic
▸ Chronic Instability (93%)
▸ usually laterally
▸ flexed knee with valgus force applied
resulting in asymmetric quadriceps
contraction and lateral displacement
▸ sometimes under similar mechanism may
see patients with reported subluxation
with spontaneous reduction

PATELLAR INSTABILITY

DIAGNOSIS AND MANAGEMENT
▸ Depending on timeline, diagnosis may be made through history and/or PE
▸ Common to have effusion (second most common cause of hemarthrosis
with ACL tear being first) [4]

▸ Should be reduced at time of injury and complete comprehensive knee
examination with special focus on patellar mobility
▸ consideration for associated injury to MPFL, medial reticulum, fracture
and/or chondral defect
▸ Reduction performed with medial patellar pressure while gently extending
knee
▸ After reduction pt may be immobilized and placed on crutches with
weight bearing as tolerated [4]
▸ Failure to reduce at time of injury may require ER visit for possible
sedation

PATELLAR INSTABILITY

Meta-analysis in 2017 of acute primary patellar dislocations - 24 studies accepted into study, 2086 patients
analyzed
36.4% dislocation in conservative group, 25% in surgical group
Short/medium term follow up (<5 years) - clinical outcomes superior in surgical group

Kujula score - 75.6 versus 88.7 (conservative versus surgical management)
Long term follow-up (>5 years) scores comparable
Kujula score 88.7 versus 87.5 (conservative versus surgical management)

complication rate 6.5% in surgical group, including superficial/deep infections, hematomas, DVTs, peroneal
palsy.
Conclusion: Surgical treatment of primary acute patellar dislocation leads to significantly lower rate of
redislocation and provides better short–medium clinical outcomes; whereas in the longterm follow-up, results of
patients treated conservatively were as good as those of surgical patients - Low quality of evidence due to
heterogineity of patient characteristics, surgical procedures, lack of blinding [7]

PATELLAR INSTABILITY

INDICATIONS FOR REFERRAL
▸ Primary dislocations should be managed conservatively with some exceptions
▸ Indications for referral
▸ ostechondral fracture or major chondral lesion

▸ substantial disruption of medial stabilizers (MPFL, Retinaculum, VMO,
Adductors)
▸ Failure of rehabilitation

PATELLAR INSTABILITY

CONSERVATIVE MANAGEMENT
▸ Athrocentesis of significant effusion, with protected rest for 2-4 weeks [4]
▸ General approach - short period of immobilization with progressive flexion to 90
degrees over the 2-4 weeks

▸ early mobilization and functional rehab
▸ can consider patellar stabilizing brace for patient comfort
▸ Approximately 50% will return to play by 12 weeks, and 70% by 24 weeks
▸ nearly 6 mo until 100% function in athletic activity [4]

PATELLOFEMORAL PAIN SYNDROME

PATELLOFEMORAL PAIN SYNDROME
▸ Definition

▸ Epidemiology
▸ Clinical Presentation
▸ Examination

▸ Imaging studies
▸ DDx
▸ Pathophysiology

▸ Management
▸ Non-operative Management

PATELLOFEMORAL PAIN SYNDROME

PATELLOFEMORAL PAIN SYNDROME
▸ Variety of terminology
▸ Anterior knee pain, PFPS, Patellofemoral Syndrome,
Runner’s Knee, Idiopathic Chondromalacia Patellae

▸ “Anterior knee pain involving the patella and
retinaculum that excludes other intraarticular and
peripatellar pathology. PFPS describes a symptom
complex and is a diagnosis of exclusion.” [15]
▸ By Holmes/Clancy we’re discussing Patellofemoral
Pain with Malalignment

PATELLOFEMORAL PAIN SYNDROME

EPIDEMIOLOGY
▸ Patellofemoral pain represent one of the most common diagnoses in pediatric
and adult outpatient orthopedic clinics [8]
▸ Incidence studies vary, some as high as 40% of knee injuries or 25% of all
running injuries [8, 9]
▸ Peak incidence between ages of 12-17yo
▸ F>M by a factor of up to 2:1

PATELLOFEMORAL PAIN SYNDROME

CLINICAL PRESENTATION
▸ anterior knee pain, ill-defined, may present medial/lateral patellar border
▸ “achy, dull” sometimes “sharp”
▸ often gradual/insidious, but may be acute

▸ worsened by squatting, kneeling, sitting for prolonged period (knee in flexion),
stairs/hills
▸ may describe the knee “giving way” or “buckling”

PATELLOFEMORAL PAIN SYNDROME

EXAMINATION AND DIAGNOSIS
▸ minimal if any effusion should be present
▸ crepitus may be palpated on knee extension
▸ Note patellar height (baja/alta)

▸ “J” sign on knee extension - patella suddenly deviates laterally at terminal
extension as it exits the trochlear groove, to create an inverted J-shaped path
▸ Patellar position and mobility
▸ Leg length discrepancy

PATELLOFEMORAL PAIN SYNDROME

EXAMINATION AND DIAGNOSIS

▸ A lateral displacement of 3 quadrants suggests an incompetent medial restraint.
A lateral displacement of 4 quadrants defines a dislocatable patella.
▸ medial displacement of only 1 quadrant indicates a tight lateral retinaculum and
usually correlates with with an abnormal passive patellar tilt test

▸ Medial displacement of 3 or 4 quadrants suggests a more globally hypermobile
patella without tightness of the lateral restraints, and is often seen in patients with
other stigmata of generalized ligamentous laxity [15]

PATELLOFEMORAL PAIN SYNDROME

PHYSICAL EXAMINATION

▸ Dynamic Q-Angle

▸ Step slowly upon and down from a 6-inch stool or
perform single-leg squats. The presence of any abnormal
movements of the patella as it engages and disengages
the trochlea, and any body shifting, trunk rotation, or loss
of hip control are noted
▸ excessive contralateral pelvic drop; hip adduction and
internal rotation; knee abduction; and tibial external
rotation and hyperpronation [15]

PATELLOFEMORAL PAIN SYNDROME

RADIOGRAPHIC IMAGING
▸ Not necessary for diagnosis, often imaging findings do not consistently correlate
with symptoms
▸ Useful in ruling out other concerns such as OA, loose bodies, fracture, bipartite
patella
▸ more often indicated in failure to improve or plateau in progress

PATELLOFEMORAL PAIN SYNDROME

RADIOGRAPHIC IMAGING
▸ Insall-Salvatti ratio
▸ Patellar tendon
length/patellar
length
▸ Normal = 1
▸ baja < 0.8
▸ alta >1.2 [16]

PATELLOFEMORAL PAIN SYNDROME

DIFFERENTIAL DIAGNOSIS
▸ Plicae
▸ Patellar Tendonitis
▸ Patellar/Femoral Osteochondritis Dessicans
▸ Osgood-Schlatter Syndrome
▸ Sinding-Larsen-Johanssen Disease

▸ Patellofemoral OA
▸ Prepatellar bursitis
▸ Hip dysfunction

▸ Radicular symptoms
▸ RSD

PATELLOFEMORAL PAIN SYNDROME

PATHOPHYSIOLOGY
▸ Malalignment
▸ increase in Q-angle in weight bearing?, genu valgum, and patellar malalignment, tibia varum
▸ Q-angle unclear role, one meta-analysis showed statistically increased Q-angle in current PFPS, but failed to
demonstrate future risk of PFPS in patients with increased Q angle [9, 10]
▸ Muscular Imbalance

▸ weakness of abductors and external rotators [10]
▸ delayed firing of VMO [10], or VMO muscle atrophy [9]
▸ Overactivity

▸ Highest incidence of patellofemoral pain occurs in young active patients
▸ rapid acceleration of activity contributes to onset [9]

PATELLOFEMORAL PAIN SYNDROME

MANAGEMENT
▸ Surgical
▸ Realignment
▸ Lateral release, tibial osteotomies

▸ Resurfacing
▸ cartilage focused: procedures like micro-fracture, matrix carried autologous
chondroplasty, or autologous chondrocyte implantation, and osteochondral
transfers

PATELLOFEMORAL PAIN SYNDROME

NON-OPERATIVE MANAGEMENT
▸ Non-operative care is mainstay of treatment
▸ Physical therapy - several systematic reviews have demonstrated satisfactory results with PT [9]
▸ One study from BMJ demonstrated supervised care improves pain and functionality scores at 3 months compared to
home exercise plan and self care [11]
▸ Patellar taping

▸ several studies have demonstrated reduction in pain with patellar taping designed to realign the patella, although it is
unclear if the pain reduction is clinically significant to patients [9]
▸ Open versus Closed Chain Exercises
▸ open chain exercises as a strengthening modality have been shown to worsen PFPS pain levels, and closed chain
exercises are thought to more specifically recreate functional positions [9]
▸ However:

PATELLOFEMORAL PAIN SYNDROME

NON-OPERATIVE MANAGEMENT
▸ 60 patients
▸ randomized to 5 week training protocol utilizing open or
closed chain exercises
▸ No significant difference in pain scales at 3 months [12]

PATELLOFEMORAL PAIN SYNDROME

IT’S ALL IN THE HIPS
▸ Proximal exercises and core
strengthening as therapeutic
intervention in PFPS showed consistent
improvement in pain scores whereas
interventions targeting knee exercises
had more variable outcomes [13]

PATELLOFEMORAL PAIN SYNDROME

PATELLOFEMORAL OSTEOARTHRITIS?

“While a past history of PFP may be associated with PF OA, evidence for a direct causal
biomechanical relationship between the two conditions is currently lacking. The biomechanical
similarities between the two conditions suggest that they form a continuum of PF disease.” [16]

PATELLOFEMORAL INSTABILITY AND OTHER DISORDERS
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